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ILLUSTRATION  OF  THE THEORY  OF  GASES.
Thus if p, (jf> and r, 6 be the amplitude and phase before and after collision respectively,
r cos 6 = /> cos <£ + 2g (v — p cos <j6), j                        , ^
r sin# = psin<£;                            j..................     '
so that
r2 = p2 + 4^p cos <j> (v — p cos <£) + 4(f (v — p cos </>)2.
From this we require the approximate value of p in terms of r and cf>. The term in q3 cannot be altogether neglected, but it need only be retained when multiplied by v2. The result is p = r — Sr, where
= 2q (v cos <£ — r cos2 <£) +
sn2
.(58)
This equation determines for a given </> the value of p which the blow converts into r. Values of p nearer to r will be projected across that value. The chance of a collision at p, $ is proportional to (v — p cos <j6). Thus if a number of vibrators in state p, tj> be F(p) dp d<p*, the condition for the stationary state is
*        r                                    Q,   ..................(59)
the integral on the left expressing the whole number (estimated algebraically) of amplitudes which in a small interval of time pass outwards through the value r.
By expansion of F (p) in the series
we find
[F(p)dp = F (r) Sr-%F' (r) (8r)2 + cubes of q, J P
"pF(p) dp=rF(r) &r - %(Sr)2 {F(r) + rF'(r}} + cubes of q.
Again from (58),
Brd(f> = — qr + qW/r,
cos
.'o
o
i'2ir
= 0.
d<f> = 2q V,                      cos <f> (Sr)
^o
The condition for the stationary state is therefore
v {F (r) (- qr + qW/r) - F' (r) ?V} -rF(r)qv = 0,
F (r) {- 2?- + qv*/r\ - Ff (r) qv* = 0.
or
Thus, on integration,
— qv* log r + qvz log F (r) = const.,
or
(60) (61)
* We here assume that the bombardment is feeble.
if iichever side the bombardment comes. Under these circumstances it could not be altered if the bombardment proceeded indifferently from both sides, which is the case already investigated. We conclude that, provided the bombardment be very feeble, there is a definite stationary condition, independent both of the amount of the bombardment and of its distribution between the two directions. It is of course understood that from whichever side a projectile be fired, the moment of firing is absolutely without relation to the phase of the vibrator which it is to strike.
